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‘ ABSTRACT ' Background: Though multiple RCTs and meta-analyses indicate nasogastric nutrition to be effective and safe in the
enteral nutrition of severe acute pancreatitis, this route is potentially against to the requirement of pancreatic rest in the
acute inflammation phase. Hence, the present study has been carried out at a tertiary care centre to compare nasogastric with the nasojejunal mode
of enteral nutrition, and evaluate the impact of the mode of feeding on nutritional parameters, complications and outcomes. Methodology: This
prospective comparitive study was done at Gandhi Hospital, Secunderabad over a period of 2 years, wherein included patients (total n =34) with
severe acute pancreatitis were randomised and provided enteral nutrition by either Nasogastric or nasojejunal routes. They were then evaluated
regarding the impact on nutritional parameters, complications and outcomes, to compare the impact of Nasogastric vs Nasojejunal modes of
feeding. Observations and Results: There was no statistically significant difference in the change in nutritional parameters, or in the side effect
profile on comparing the patients in the nasogastric vs the nasojejunal mode of feeding. The outcomes such a Length of Hospital stay, local and
systemic complications, development of Multiorgan failure, need for surgery and therapeutic endoscopic interventions, as well as the Mortality
rates were statistically similar between both groups. Conclusion: Hence, this study demonstrates that the NG route of enteral nutrition is
statistically comparable to NJ route of enteral nutrition in severe acute pancreatitis, as both have similar outcomes and tolerance. Thus when NJ
tube placement is not feasible, NG tube route of feeding may be provided for patients with severe acute pancreatitis.
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INTRODUCTION

EN within 48 h of admission improved the clinical outcomes of Severe
Acute Pancreatitis by decreasing complications such as infection and
organ failure.' Nasojejunal is the established route of enteral nutrition.
Jejunal feeding does not stimulate pancreatic exocrine secretion.’
Many studies indicate that delivery of nutrients proximal to the
duodeno-jejunal flexure will cause release of cholecystokinin (CCK),
and an exacerbation of the inflammatory process in the pancreas, as a
result of stimulation of exocrine pancreatic secretion.’ Various animal
and human studies “* have shown an increase in exocrine pancreatic
secretion in response to enteral feeding, with a greater response to
intragastric feeding.

However, none of these studies were carried out in acute pancreatitis
(AP) where animal studies have shown that pancreatic exocrine
secretion, in response to CCK stimulation, is suppressed. * In addition,
it is known that neural pathways affect pancreatic secretion and the
presence of nutrients in the jejunum causes significant CCK release. ’
The delivery of enteral feed distal to the ligament of Treitz does not
prevent duodenal exposure to nutrients, as a degree of reflux is
inevitable.” Moreover, NJ route of enteral feeding has certain
disadvantages. The reliable placement of a NJ tube involves either
siting at endoscopy or under radiographic screening, exposing the
critically ill patient to the inherent risks of intrahospital transfer and
delaying introduction of feeding. * In addition, the risk of
duodenoscopy is greater in a sick patient, and potentially poses
logistical problems for the radiology and/or endoscopy services, as
tubes require more frequent readjustment.’

Nasogastric (NG) feeding is safe in the critically ill, ventilated
patient.” Nasogastric enteral nutrition has been considered in the
management of Severe Acute Pancreatitis as it is simple, easy to
establish as it does not need fluoroscopy or endoscopy and is cost
effective for the patient. Multiple RCTs and meta-analyses indicate
nasogastric nutrition to be effective and safe.""'* ™' However, this is
potentially against to the requirement of pancreatic rest in the acute
inflammation phase. Therefore, before recommendation of nasogastric
enteral nutrition to clinical practice, further randomized controlled
trials are needed.

Hence, the present study has been carried out at Gandhi Medical
College Hospital, a tertiary care centre to compare nasogastric with the

nasojejunal mode of enteral nutrition in order to evaluate the impact on
nutritional parameters, complications and outcomes.

AIMSAND OBJECTIVES OFTHE STUDY:

*  To compare the Outcomes of Nasogastric feeding and nasojejunal
feeding routes of enteral nutrition in patients with severe acute
pancreatitis — Length of hospital stay, Local and Systemic
Complications, requirement for Surgery/ Endoscopic
Interventions, Infections, Multiorgan failure and Mortality.

¢ To compare side-effect profiles of nasogastric and nasojejunal
routes of enteral nutrition: Vomiting, Diarrhea, Exacerbation of
Pain, and Dislodgment of tube.

*  Tocompare changes in the following nutritional parameters after 1
week of enteral feeding: Body Mass Index (BMI), Mid-Arm
Circumference (MAC), and Serum Albumin.

MATERIALSAND METHODS:

Inclusion Criteria:

Adult patients (18 years and above) diagnosed with Severe Acute
Pancreatitis according to the revised Atlanta Classification (2012)
admitted to the Gandhi Hospital, Secunderabad from November 2013
to November 2015 were included. Informed written consent was
obtained from every patient. The study was performed after ethical
clearance was obtained from the Institutional Ethical Committee.

EXCLUSION CRITERIA:

(a) age<18

(b) a delay between onset of symptoms and presentation to hospital
greater than 1 week

(c) Patients already taking oral feeds at presentation

(d) Patients with an acute exacerbation of chronic pancreatitis

(e) Pregnantpatients

(f) Patients who underwent surgical intervention for infected
pancreatic necrosis or pancreatic hemorrhage

(g) Patients with Pancreatic neoplasm,

(h) Patients with post ERCP pancreatitis or post traumatic etiology

(I) Patients unwilling to give consent to participate in the study

After inclusion, detailed evaluation of the patient and investigations
including biochemical studies, radiological examinations of chest &
abdomen and Ultrasonography were done. CT scan where indicated
was performed. Alcoholic AP was defined when patients had a history
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of alcohol consumption within 48 h before symptom onset with no
signs of other possible causes.” Biliary pancreatitis was defined when
there was a gallstone or biliary sludge on ultrasonogram or CT.” The
etiology of SAP was labeled as "Other" in patients of all other
etiologies who did not fit into either Alcohol or Biliary definitions of
pancreatitis. The Baseline nutritional parameters recorded included
anthropometric and biochemical measurements such as Body Mass
Index, Mid Upper Arm Circumference and Serum Albumin Levels.

In the Second Phase, the patients were randomised to receive either
Nasogastric or Nasojejunal tube feeding, based on computer generated
random numbers. The feeding tubes were placed in the stomach and
jejunum under fluoroscopic guidance through the nasal route.

The diets in the two groups were similar in caloric, lipid and protein
content. A semi-elemental enteral formula was used, given as a slow
infusion at a rate of 1-1.5 ml/min through the enteral tube in both
groups. Feeding was started with intake of 250 Kcal/day to reach a
target level of 1800 kcal/day. Increase of the caloric intake from 250
Kcal/day to 1800 Kcal/day was over a 72 hour period and as tolerated.
If a patient is unable to tolerate the prescribed rate of enteral feeding,
the rate was reduced by 50% and gradually increased again when
tolerated. The tube feeding was continued until a minimum period of 7
days or longer; the tube was removed when patients started taking oral
feeds, depending on tolerance to oral feeding. Intravenous fluids such
as crystalloids or colloids were added in both groups to fulfill the
individual's needs of fluids and energy. Regular hospital diet was
introduced initially starting with liquid followed by solid food.

Feeding was stopped before day 7 in case of feeding pain and persistent
paralytic ileus. Feeding pain is defined as occurrence of pain requiring
stoppage of feeding, associated with elevation of serum amylase levels
to at least twice the previous value. Abdominal discomfort is not
considered to be pain relapse. Patients were monitored daily for
tolerance to feed (Gastro Intestinal symptoms like nausea, vomiting,
diarrhoea, abdominal discomfort, pain and Systemic symptoms like
sweating and palpitations). Pain was assessed by using Visual Analog
Scale (VAS) at rest. The nutritional parameters would be repeated at
the end of seven days. Additionally, other combined treatments
included gastrointestinal decompression, prophylactic antibiotics,
fluid management, artificial ventilation or renal replacement therapy
for MODS, ERCP with endoscopic sphincterotomy for selected biliary
patients, and surgery when indicated.

In the third phase, patients were monitored from the completion of the
study period until the endpoint of the study which includes discharge
from hospital, surgery or death. Local complications include acute
peripancreatic fluid collections, pancreatic pseudocyst, acute necrotic
collection and walled-off necrosis, and splenic or portal vein
thrombosis. Outcomes recorded were tolerance to feeding,
exacerbation of pain, length of hospital stay, changes in biochemical
parameters, surgical and endoscopic interventions, complications and
their management, development of Multi-organ failure and mortality.

STATISTICALMETHODS:

e Student t test (two tailed, independent) has been used to find the
significance of study parameters on continuous scale between two
groups (Inter group analysis) on metric parameters.

¢ Chi-square/ Fisher Exact test has been used to find the significance
of study parameters on categorical scale between two or more
groups.

STATISTICALSOFTWARE:

The Statistical software namely SPSS 23.0 and Java Stat, were used for
the analysis of the data and Microsoft word and Excel have been used
to generate graphs, tables etc

OBSERVATIONS AND RESULTS:

This study is a prospective comparative study. A total of 34 patients
with acute severe pancreatitis were included in the study. 16 patients
were randomized to the nasogastric group and 18 patients were
randomized to the nasojejunal group.

The Mean + SD age of patients in the NG group is 39.44 + 11.36 years
and the Mean + SD age of patients in the NJ group is 37.06 £ 10.3 years.
Total number of male patients was 26 (76.47 %) and total numbers of
female patients were 8 (23.53 %). Numbers of male patients in the NG
group were 12 (75 %), and the numbers of female patients were 4 (25
%). The numbers of male patients in the NJ group were 14 (77.78 %),
and the numbers of female patients were 4 (22.22 %).

The etiology of pancreatitis in the patients was as follows: alcohol in
19 (55.89 %), biliary in 8 (23.52 %), and Other causes in 7 (20.58 %).
The etiologies in the NG group were Alcohol in 9 patients, Biliary in 4
patients and other causes in 3 patients. The etiologies in the NJ group
were in Alcohol in 10 patients, biliary in 4 patients, and Other
etiologies in 4 patients. Other causes included Tropical Pancreatitis,
Hypertriglyceridemia, Hyperparathyroidism and Idiopathic causes.

Table 1: Comparison of etiologies between the two groups
Etiology |Group NG (N = 16)|Group NJ (N = 18)| Total (N = 34)

Number % Number % |Number| %
Alcohol 9 56.25 10 55.55 19 [55.89
Biliary 4 25 4 22.22 8 23.52
Other 3 18.75 4 22.22 7 20.58

Table 2: Comparison of APACHE Il score between the two groups

APACHE 11 | Group NG (N =16) |Group NJ (N =18)| P value
SCORE | Number Y% Number| %
8to9 5 31.25 9 50 |P=0.467
10- 14 9 56.25 7 38.89
15-19 1 6.25 2 11.11
20 - 24 1 6.25 0 0
Total 16 100 18 100
Mean + SD 11.19 +£3.229 10.44 +2.662

All the included patients had severe acute pancreatitis, with APACHE
II scores Mean + SD of 11.19 + 3.229 in the NG group and 10.44 +
2.662 in the NJ group. There was no statistically significant difference
in severity of pancreatitis between both groups with a p value 0of 0.467.
Organ failure was present in all 34 patients as defined by modified
Marshall Score of greater than or equal to 2. 16 Respiratory failure
was the most common organ failure and was seen in 43.75 % of NG
patients and 50 % of NJ patients.

Table 3: Comparison of Organ Failure (%) between the two
groups

Organ Failure Modified | Group NG(N = 16) |[Group NJ(N = 18)
MARSHALL SCORE >2[ Numbers % | Numbers | %
Respiratory 7 43.75 9 50
Cardiovascular 4 25 4 22.22
Renal 5 31.25 5 27.78

Nutritional (BMI, Mid Arm Circumference) and Biochemical
parameters (Serum Albumin) were measured at baseline, and again
after 1 week of enteral nutrition. All parameters had decreased from the
baseline. However the decrease were comparable in both NG and NJ
groups and there was no statistically significant difference in both
groups. The Mean + SD of BMI at baseline in NG group was 23.62 +
2.174 in NG group and 23.84 + 1.907 in the NJ group. The Mean + SD
of BMI after 1 week of enteral nutrition was 23.06+2.152 in NG group
and 23.33 = 1.775 in the NJ group. The Mean + SD of Mid arm
circumference at baseline was 26.83 +2.371 in NG group and 27.35 +
2.119 in NJ group. The Mean + SD after | week of enteral nutrition was
25.59+42.399in NG group and 25.98 +2.105 in the NJ group.

The Mean + SD at baseline of Serum Albumin in NG group was 3.081
+0.3674, and was 3.139 + 0.322 in NJ group. The Mean + SD after 1
week of enteral nutrition was 2.919+0.327 in NG group and was 2.9 +
0.2744 in NJ group.

Various side-effects related to feeding included vomiting,
exacerbation of pain, Tube displacement, and Diarrhea. Diarrhea was
the most common side-effect and occurred in 25% of NG and 27.7 NJ
patients. Exacerbation of pain, Vomiting, and tube displacement were
each present in 12.5 % of NG patients and 5.5 % of NJ patients.
However, there was no statistically significant difference in any of
these side-effectrates between the NG and the NJ groups.

Table 4: Complication/ Side-effects that occurred in present study

COMPLICATIONS (Group NG| Group NJ Total P

(N=16) | (N=18) value

Vomiting 2(12.5%)| 1(5.5%) | 3(8.8%) [0.476
Exacerbation of Pain |2 (12.5%)| 1(5.5%) [ 3(8.8%) [0.476
TubeDisplacement/Re |2 (12.5 %)| 1(5.5%) | 3 (8.8 %) [0.476

moval

Diarrhea 4(25%) | 5(27.7 %) |9 (26.5 %) |0.854
Infection 4(25%) | 4(22.2 %) | 8(23.5 %) |0.848
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11) There was no significant difference in Infective complications,
which were present in 25% of NG and 22.2 % of NJ patients.
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Figure 1: A comparison of side-effects in NG Group and NJ groups

Local complications included fluid collections, pseudocysts, acute
necrotic collections and Walled of pancreatic necrosis . There was 1
incidence of portal vein thrombosis and 1 patient had splenic vein
thrombosis. Local complications developed in 7 patients in the NG
Group (43.75 %), and 8 patients (44.44 %) in the NJ group.

Systemic complications developed in 3 patients (18.75%) in NG group
and 2 patients (11.11%) in NJ group. They included exacerbations of
pre-existing Coronary artery disease in 2 patients, exacerbation of
COPD in 1 patient , exacerbation of asthma in 1 patient, and
deterioration of Chronic kidney disease in 1 patient . There was no
statistically significant difference ( p= 0.5) in outcomes between both
groups.

A total of 11 patients (32.35 %) developed Multiorgan failure.
Multisystem organ failure is defined as 2 or more organs failing on the
same day, rather than 1 organ failing on 1 day and another failing on the
subsequent day. " Involvement of more than one systems among the
Respiratory, Cardiovascular, and the Renal organ systems were
considered for defining MOF, according to Modified Marshall scoring
system. " The most common MOF was a combination of Respiratory
and Cardiovascular failure seen in 4 patients. 5 patient in the NG group
(31.25 %) and 6 patients in the NJ group (33.33 %) developed MOF.
There was no statistically significant difference in MOF between both
groups.

On follow-up during the hospital stay, 4 patients (25 %) in the NG
group and 4 patients (22.22 %) in the NJ group underwent surgery or
endoscopic interventions. The interventions included Necrosectomy,
Cystogastrostomy, Surgical drainage of pseudocyst, therapeutic
ERCP, and Cholecystectomy. There was no statistically significant
difference in the incidence of surgery between both groups.

Table 5: Comparison of Surgery and Endoscopic Interventions
between two groups

50.
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Figure 2: Comparison of outcomes between two groups

DISCUSSION

The sample size is similar to a study conducted by Kumar et al * in
2006, wherein the sample size is 31 with 15 patients in the NG arm and
16 patients in the NJ arm. The sample size is also similar to a study
done in 2010 by Piciucchi et al *which had a total sample size of 25;
The sample sizes were higher in studies by Eatock" with 50 patients
and by Singh et al *' done in 2012 which had a total sample size of 78.
Alcohol was the most common etiology in the present study similar to
studies conducted by Kumar etal *, and Singh et al ™

When compared to the baseline, there was a decrease in nutritional
parameters such as BMI, MAC and serum Albumin after 1 week.
However the modality of feeding ie. NG vs NJ made no statistical
significant difference in the decline of the nutritional parameters.
Similar results were also noted in studies by Kumar et al *' done in
2006.

Table 7: Present Study: MAC at baseline and after 1 week of
enteral nutrition

Nutritional Group NG Group NJ P value
Parameters (N =16) (N=18)
MAC baseline (cm)
(Mean % SD) 26.83 £2.371 [27.35+2.119| 0.505
MAC after 1 week of EN|
(cm) (Mean + SD) 25.59+£2.399 2598 +2.105| 0.611

Table 8: Comparison of Mid Arm Circumference with Kumar et al
12
(2006)

Nutritional Group NG Group NJ P value
Parameters (N=16) (N=14)
MAC baseline (cm)
(Mean = SD) 26.93 £2.26 27.98 +3.70| 0.336
MAC after 1 week of
EN (cm) (Mean + SD) 26.71 £2.01 26.62 £4.05( 0. 946

On comparing side effects with other studies, Vomiting, Infection and
Exacerbation of pain were higher in the NG group whereas Diarrhoea
and Tube displacement were higher in NJ group. This was similar to
findings by Piciucchi et al * , Singh et al ', Eatock ", Kumar et al * .
However the P value was not significant in present study as well the

INTERVENTION  [NG group (N =16)[NJ group (N = 18) .
ERCP ) 1 above studies.
Necrosectomy 1 1
Cystogastrostomy 1 1 Table 9: Comparison of side-effects with other studies
Necrosectomy + Surgicall COMPLICATIONS Study Group NG |Group NJ| P
drainage of pseudocyst + 0 1 (%) (%)
Cholecystectomy Vomiting Present study 12.5 5.5 0.476
Total 4 4 Piciucchietal ¥  13.3 10 1
INFERENCE: The P value between the overall surgical outcomes Exacerbation of | Present study 12.5 5.5  (0.476
of both the groups calculated to be 0.848 (non-significant) Pain Kumar et al © 6.25 7.14 1
The total overall Mortality was 9 patients (26.47 %); 4 patients (25 %) Eatock " 74 0 -
in the NG group and 5 patients (27.77 %) in the NJ group. However Piciucchietal |  33.3 20 0.68
$iet }E(i)n\?;iz: vaaos ;1;); statistically different between the two groups, Singh * 76 1282 1060
U Tube Displacement | Present study 12.5 5.5 10476
Table 6: Multiorgan failure distribution Kumar et al " 6.3 7.14 -
MOF - Involved systems Total Number of patients Piciucchi et al 0 10 0.4
Respiratory + Cardiovascular 4 Diarrhea Present study 25 27.7 10.854
Respiratory + Renal 3 Kumar et al 25 21.42 -
Cardiovascular + Renal 1 Eatock " 11.11 4.54 -
All 3 systems 3 Piciucchi etal *| _ 33.3 30 1
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Singh * 10.2 7.69 -
Infection Present study 25 222 10.848
Kumaretal” | 375 42.85 [0.467

Piciucchietal ™| 20 10 1
Singh *' 23.1 359  [0.64

Table 10: Comparison of Surgery/ Interventions with other studies

OUTCOMES| Study |Parameter Group NG|Group NJ| P
value
Surgery/ |Present| Patients |4 (25 %) 4 0.848
Interventions | Study |(percentage) (22.22)
Eatock | Patients | 7(25.9) 9 -
(percentage) (39.1)
Kumar | Patients 1(6.25) |2(14.28)|0.761
etal ® |(percentage)
Piciucch| Patients 0 0 -
i et al ™ |(percentage)

Though statistically non-significant, the need for surgery/
Interventions was higher in the NJ group in the present study as well as
studies by Eatock *, Kumaretal .

MOF was higher in the NJ group in the present study as well as studies
by Kumar etal ?, Singh etal*', and in a meta- analyses by Chang et al
*. However in the study by Piciucchi et al * , the MOF was higher in
the NG group. The differences however were statistically insignificant,
suggesting that MOF was unaffected by either the NG or the NJ
modality of feeding.

Table 11: Comparison of Multiorgan Failure (MOF) with other
studies

OUTCOMES| Study |Parameter | Group |[Group NJ| P
NG value
Multiorgan | Present | Patients 6(33.33
failure Study |(percentage) > (31.25) %) 0-896
(MOF)  [Kumaret| Patients
al® |(percentage) 2(18.8) | 3(21.42) |0.354
Piciucchi | Patients
etal™ |(percentage) 4(266) | 1(10) | 0.6
Singh et | Patients o
al®  |(percentage) 11 (28.1) |15 (38.3%)(0.174
Chang et .
al Meta- | D3UCNS 114 17.07) 18 .(24) [0.28
. 2 |(percentage)
analysis

Table 12: Comparison of Outcomes with other studies

OUTCOMES| Study |Parameter|Group NG|Group NJ| P
Length of | Present 17.13 18.44 +
Stay (LOS) | Study |V *SD| 4911 | s5pa7 |04
Kumar et| 24.06 + 2993 +
al?  [Mean®SDl Tru3s | hsse |04
Piciucchi| (Mean [30.6 (18.1-p1.2(17.7{ |
etal® [ 95%CI) | 43) 24.6) :
. 21 Median
Singh™ | TN | 171-73) |18 (4-54) 0.438
Eatock °| Median
2005 (range) 16 (10 -22)(15 (10 -42)| -

Length of Hospital stay was similar in both groups with a Mean + SD of
17.13+4.911 in NG group and 1 8.44 + 5.227 in the NJ group.Length
of hospital stay was not statistically significantly affected by the
modality of feeds. However the LOS was higher in the NJ group in the
present study as well as study by Kumar et al * . LOS was non-
significantly higher in the NG group In studies by Eatock ", Singh ',
and Piciucci ™.

Table 13: Comparison of Mortality with other studies

OUTCOMES| Study | Parameter |Group NG| Group NJ| P
Mortality | Present | Patients o o
Study |(Percentage) 4(25 %) |5(27.77 %)(0.854
Kumar et| Patients
al® |(Percentage) 5(31.25) | 4(28.57) |0.761
Singh et| Patients
al”  |(Percentage) 4(10.2) | 7(17.94)

Eatock " Patients
2005 (Percentage) 5(18.51)|7 (31.81)
Chang ]

Patients 14
anz/ll;:;i-s 2 | (Percentage) | (17.07) 18 (24) [0.25

Mortality was noted to be higher in the NJ group in the present study,
and similar results were obtained in studies by Singh*', Eatock ", and
meta-analyses by Chang * . The mortality was higher in higher in the
NG group in the study by Kumar et al > . However the P values were
non- significant, suggestive of the fact that mortality was unaffected by
the modality of feeding.

CONCLUSIONS

This study compared patients with similar demographic patterns (age
and gender) and with similar severity scores of acute pancreatitis.
Alcohol was the most common etiology for SAP in the present study
(55.89%) overall. Enteral feeds were tolerated well by both NG and NJ
groups, suggesting that Enteral Nutrition by NG is safe and can be used
in patients with SAP. There was a non-significant decrease in
nutritional and biochemical parameters after 1 week of enteral
nutrition from the baseline in both groups. This probably occurred
because the enteral calorie intake was inadequate and was increased
from 250 Kcal to 1800 Kcal over 7 days according to the calculated
requirements.

There were no major complications of feeding in the two groups. There
were no statistically significant differences in side-effects of enteral
feeding such as Diarrhea, vomiting, tube displacement and
exacerbation of pain between both groups. There was no significant
difference in Infective complications, which were present in 25% of
NG and 22.2 % of NJ patients.

The outcomes such a Length of Hospital stay, local and systemic
complications, development of Multiorgan failure, need for surgery
and therapeutic endoscopic interventions as well as the Mortality rates
were statistically similar between both groups.

Hence, this study demonstrates that the NG route of enteral nutrition is
statistically comparable to NJ route of enteral nutrition in severe acute
pancreatitis, as both have similar outcomes and tolerance. Thus when
NIJ tube placement is not feasible, NG tube route of feeding may be
provided for patients with severe acute pancreatitis.

REFERENCES:
1.

Zhao X, Zhu S, Xue G et al. Early oral refeeding based on hunger in moderate and severe
acute pancreatitis: A prospective controlled, randomized clinical trial. Nutrition.
2015;31(1):171-175.

2. Vu MK, van der Veek PP, Frolich M, Souverijn JH, Biemond I, Lamers CB, Masclee AA.
Does jejunal feeding activate exocrine pancreatic secretion? Eur J Clin Invest 1999 Dec;
29(12):1053-9

3. Cassim MM, Allardyce DB. Pancreatic secretion in response to jejunal feeding of
clemental diet. Ann Surg 1974;180(2):228-231.

4. Ragins H, Levenson SM, Signer R, Stamford W, Seifter E. Intrajejunal administration of
an elemental diet at neutral pH avoids pancreatic stimulation. Am J Surg.
1973;126(5):606-614.

5. Kelly GA, Nahrwold DL. Pancreatic secretion in response to an elemental diet and
intravenous hyperalimentation. Surg Gynecol Obstet. 1976;143(1):87-91.

6. Niederau C, Niederau M, Luthen R, Strohmeyer G, Ferrell LD, Grendell JH. Pancreatic
exocrine secretion in acute experimental pancreatitis. Gastroenterology
1990;99(4):1120-7. .

7. Takacs T, Hajnal F, Németh J, Lonovics J, Pap A. Stimulated gastrointestinal hormone
release and gallbladder contraction during continuous jejunal feeding in patients with
pancreatic pseudocyst is inhibited by octreotide. IntJ Pancreatol 2000;28(3):215-20.

8. Neumann DA, DeLegge MH. Gastric versus small-bowel tube feeding in the intensive
care unit: A prospective comparison of efficacy. Crit Care Med 2002;30(7):1436-8.

9. Vaswani SK, Clarkston WK. Endoscopic nasoenteral feeding tube placement following
cardiothoracic surgery. Am Surg 1996;62(5):421-3

10.  Marian M, Rappaport W, Cunningham D, et al. The failure of conventional methods to
promote spontaneous transpyloric feeding tube passage and the safety of intragastric
feeding in the critically ill ventilated patient. Surg Gynecol Obstet 1993;176(5):475-9.

11.  Garcia de Casasola G, Cacho Acosta G, Gonzalvez-Gasch A, Barba Martin R, Herreros
Valdepefias B, Barbado Cano A. Nasogastric enteral nutrition in severe acute
pancreatitis, Med Clin (Barc). 2008 Apr 12;130(13):492-3

12. Kumar A, Singh N, Prakash S, Saraya A, Joshi YK. Early Enteral Nutrition in Severe
Acute Pancreatitis: A Prospective Randomized Controlled Trial Comparing Nasojejunal
and Nasogastric Routes. J Clin Gastroenterol. 2006; 40(5):431-4.

13. Eatock F, Chong P, Menezes N, Murray L, McKay C, Carter C et al. A Randomized
Study of Early Nasogastric versus Nasojejunal Feeding in Severe Acute Pancreatitis.
AmJ Gastroenterol. 2005;100(2):432-439.

14.  Eckerwall G, Tingstedt B, Bergenzaun P, Andersson R. Immediate oral feeding in
patients with mild acute pancreatitis is safe and may accelerate recovery—A
randomized clinical study. Clinical Nutrition. 2007;26(6):758-763.

15, Jiang K, Chen XZ, Xia Q, Tang WF, Wang L. Early nasogastric enteral nutrition for
severe acute pancreatitis: a systematic review. World J Gastroenterol.
2007;13(39):5253-60.

16.  Banks PA, Bollen TL, Dervenis C, et al. Classification of acute pancreatitis —2012:
Revision of classification and definitions by international consensus. Gut 2013; 62:102-
11.

82 J| INDIAN JOURNAL OF APPLIED RESEARCH [




Volume - 10 | Issue - 9 | September - 2020 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

17. Marshall JC, Cook DJ, et al. Multiple organ dysfunction score: a reliable descriptor of a
complex clinical outcome. Crit Care Med 1995;23(10):1638-1652.

18.  Eckerwall GE, Axelsson JB, Andersson RG. Early nasogastric feeding in predicted
severe acute pancreatitis: A clinical, randomized study. Ann Surg. 2006;244(6):959-967.

19. Eatock FC, Brombacher GD, Steven A, Imrie CW, McKay CJ, Carter R. Nasogastric
Feeding in Severe Acute Pancreatitis May Be Practical and Safe. Int. J Pancreatology.
2000 Aug; 28(1),23-9

20. Piciucchi M, Merola E, Marignani M et al. Nasogastric or nasointestinal feeding in
severe acute pancreatitis. World J Gastroenterol 2010; 16(29): 3692-3696

21. Singh N, Sharma B, Sharma M et al. Evaluation of early enteral feeding through
nasogastric and nasojejunal tube in severe acute pancreatitis: a noninferiority
randomized controlled trial. Pancreas. 2012 Jan;41(1):153-9

22.  ChoJH, Kim TN, Chung HH, Kim KH. Comparison of scoring systems in predicting the
severity of acute pancreatitis. World J Gastroenterol. 2015 Feb 28;21(8):2387-94

23. Chang YS, Fu HQ, Xiao YM, Liu JC; Nasogastric or nasojejunal feeding in predicted
severe acute pancreatitis: a meta-analysis. Crit Care. 2013;17(3):R118

I INDIAN JOURNAL OF APPLIED RESEARCH | 83




